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(54) Attachment assembly for a steering wheel of a vehicle 



(57) An attachment assembly for use in connection 
with the steering wheel (10) of a vehicle. It consists of a 
fixed body (14), attached to the steering column, and a 
movable body (13), rotatable with respect to the fixed 
body (14) and affixed to the steering wheel (10). The 
movable body (13) and fixed body (14) together define a 
toroidal (15) space in which a coiled flat cable (16) is 
contained. The ends of the cable (16) carry connectors 
(16a. 16b) from the electrical system of the vehicle to 
(for example) an air bag actuating mechanism. A cable 
reel (11), made up of the fixed and movable bodies 
(13.14) and the flat cable (16), is inserted into a hollow 
space in the switch body (12) and is affixed thereto. As 
a result, the switch body (12) and its operating lever (20) 
can be maintained dose to the underside of the steering 
wheel (10). even if the height of the flat cable (15) is 
substantially increased. This permits the operation of 
the switches which are part of the switch body (12) while 
the driver's hands remain on the rim of the steering 
wheel (10). 
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Description 

[0001 ] The present Invention is directed to an attach- 
ment assembly tor cable reels and connbination 
switches which are mounted adjacent the steering 
wheel of a vehicle. More spectfically. the Invention is 
directed to a structure which permits the operating ends 
of actuating levers to be mounted dose to the underside 
of the steering wheel. As a result, the levers can be 
moved without the necessity of removing the driver's 
hands from the wheel. 

BACKGROUND OF THE INVENTION 

[0002] The steering wheel of a vehicle includes an air 
bag and an inflator which is capable of causing it to 
expand. A cable reel is used to connect the inflator to 
the vehicle's electrical circuits. 
[0003] Referring to Figures 7 to 9. movable body 5 is 
rotatabiy mounted on fixed body 2 with a cylindrical 
space therebetween. Cable reel 1, including coiled flat 
cable 6, is in the space between fixed body 2 and mov- 
able body 5. The cylindrical space between the movable 
body and the fixed body has a sufficient radius so that 
flat cable 6 can coil and uncoil in response to rotation of 
movable body 5. The fixed body is mounted on combi- 
nation switch body 3 which, in turn, is on steering col- 
umn 4 adjacent steering wheel 10 and movable body 5 
rotates with steering wheel 10. 
[0004] Combination switch body 3 carries turn indica- 
tor member 7 on one side and light switch member 8 on 
the other. They are actuated by operating lever 7b 
extending from switch box 7a and operating lever 8b 
extending from switch box 8a, respectively, 
[0005] The foregoing device is assembled by fixing 
movable body 5, carrying cable reel 1 to the steering 
column 4 beneath steering wheel 10. Fixed body 2, with 
rotatabiy mounted movable body 5, is attached to the 
upper surface of switch body 3 and below steering 
wheel 10. When the device of the foregoing type is 
assembled, cable reel 1 is interposed between steering 
wheel 10 and the upper surface of switch body 3 which, 
in turn, is fixed to steering column 4. Operating levers 7b 
and 8b extend from either side out of switch boxes 7a 
and 8a. 

[0006] When cable reel 1 is between steering wheel 
10 and switch body 3. from which operating levers 7b 
and 7a project, the height H is quite large and thus, the 
operating levers are separated from steering wheel 10 
by a substantial distance S. This is of particular impor- 
tance because recent innovations require more circuits 
to be carried by flat cable 6. As a result, cable reel 1 has 
increased to about 1 .5 to 2 times the prior height. When 
distance S between steering wheel 10 and operating 
levers 7b and 8b is increased in accordance with the 
foregoing, the driver can no longer actuate the operating 
levers without releasing the steering wheel. For safety 
reasons, this is undesirable. 



[0007] In an effort to solve the foregoing problem, it 
has been suggested that operating levers 7b and 8b be 
bent as shown in broken lines in Figure 7 and in full lines 
in Figure 10. This brings the ends closer to steering 

5 wheel 4, thereby reducing distance S. However, this 
solution has the drawback of requiring a special bent 
shape for th operating levers which involv s increased 
costs, in addition, the bent levers create problems for 
the circuits contained therein. 

10 [0008] An additional mechanism is used to automati- 
cally return the turn indicator lever and switch to their 
neutral position. Since cancel cam 9 is the element 
which effectuates this as steering wheel 10 is rotated, 
the former must be disposed at the attachment position 

15 of operating lever 7b. As a result, it is an increased dis- 
tance from steering wheel 10. Therefore, the various 
elements comprising cancel cam 9 must be installed 
separately from the remainder of the device. The 
number of parts and the number of steps required for 

20 assembly are both increased. 

[0009] Another soiuton is based upon Japanese OPI 
9-129092. As shown in Figure 11, fixed body 2' is 
formed directly from combination switch body 3'. Mova- 
ble body 5' rotates relative to switch body 3' and forms a 

25 ring-shaped space with switch body 3'. Flat cable 6' is 
located therein, 

[0010] The foregoing is an inprovement on the other 
prior art mentioned, and allows operating levers 7b and 
8b to be closer to steering wheel 10. However, since 

30 switch body 3' doubles as the fixed body for the cable 
reel, and the cable reel and combination switch are 
formed integrally, a problem arises. Specifically, should 
one of the bodies be damaged (e.g. cracked, chipped, 
or deformed) both the cable reel and the combination 

35 switch must be replaced. 

[0011] In addition, cancel cam 9* is disposed below 
fixed body 2'. This requires that the cam parts be 
installed separately from one another. Moreover, the 
operating lever for the tum indicator switch is substan- 

40 tially below steering wheel 1 0. This is particularly true if 
flat cable 6 is of increased height as is the current trend. 
Thus, the operating lever will still be farther away from 
steering wheel 10 than is optimally desirable. 

45 BRIEF DESCRIPTION OF THE INVENTION 

[0012] It is an object of the present Invention to over- . 
come the foregoing problems. The cable reel is sepa- 
rate from the combination switch, so that the distance 

50 between the steering wheel and the operating levers 
need not be increased, even if the height of the cable 
increases. This permits the driver to actuate the operat- 
ing levers while continuing to hold the steering wheel. 
Since the cancel cam does not need to be a separate 

55 member, the number of parts is reduced. 
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SUMMARY OF THE INVENTION 

[0013] The present Invention provides an attachment 
assembly, for use in connection with the steering wheel 
of a vehicle, which includes a fixed body and a movable s 
body mounted thereon and rotatable with respect 
thereto. The fixed body and movable body together 
define a ring-shaped hollow section between each 
other. A coiled flat cable is located in the hollow section 
with an upper connection at one of its ends and a lower io 
connection at the other end. The fixed body, movable 
body, and flat cable form the cable reel, 
[0014] There is a combination switch body, having a 
center opening in its upper plate, which carries a first 
operating lever on one side of the switch body and pref- is 
erably a second operating lever on the other side of the 
switch body. The cable reel is at least partly within the 
center opening and releasably fixed to the switch body. 
The depth of penetration into the center opening is not 
critical, the deeper the cable reel is inserted, the lower 20 
the overall height will be, so long as the cable reel does 
not project from the other side. 
[0015] In the usual case, the first operating lever will 
actuate a turn indicator. The lever (and the switch which 
It controls) will have a right turn signaling position, a left 25 
turn signaling position, and a neutral position located 
between the first two. The lever is moved from the neu- 
tral position to either of the other two positions manu- 
ally; however, it is desirable that, when the steering 
wheel is reversed to straighten the wheels, the lever be 30 
returned to its neutral position. This is accomplished by 
a cancel cam which is located either on the exterior sur- 
face of the movable body or on the internal surface of 
the fixed body. The cam comprises a pair of arcuate 
cam surfaces which are spaced apart circumferentially 35 
from each other. They are positioned so that they will 
ride over the release mechanism as the wheel is turned 
so as to turn the vehicle in the desired direction arxJ to 
trip the release mechanism as the wheel is straightened 
out. It has been fourtd desirable to locate the cancel 40 
cam either within the hollow space or adjacent thereto 
as part of the movable body. It is also preferable that the 
center opening be circular. 

BRIEF DESCRIPTION OF THE DRAWINGS 45 

[0016] In the accompanying drawings, constituting a 
part hereof, and in which like reference characters indi- 
cate like parts, 

50 

Figure 1 is an elevation, partly schematic and in 
section of the assembly of the present 
Invention; 

Figure 2 is an exploded perspective view of the ss 
Invention; 

Figure 3 is a partially exploded view of the inven- 



tion with the cable reel assembled; 

Figure 4 is a cross section of the assembled cable 
reel; 

Figure 5 is a cross section of the cable reel of Fig- 
ure 4 assembled with the combination 
switch; 

Figure 6 is a plan view of the device as shown in 
Figure 5; 

Figure 7 is a view, similar to that of Figure 1 , of a 
prior art device; 

Figure 8 is an exploded view of the device of Figure 

7; 

Figure 9 is a schematic cross section of Figure 7; 

Figure 10 is an exploded view of another known 
device; and 

Figure 11 is a cross section of another known 
device. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 7] The attachment assembly of the present Inven- 
tion comprises cable reel 11 and combination switch 
body 12. Cable reel 11 includes movable bcxiy 13, fiat 
cable 16 and fixed body 14. Switch body 12 carries 
switch boxes 21 and 23 which are actuated by operating 
levers 20 and 22. respectively 
[0018] As shown more particularly in Figure 2, fixed 
body 14 of cable reel 1 1 is provided with bottom surface 
14a having opening 14b. Three bolt receivers 14c are 
provided for connection to switch body 12. Lubricating 
ring 25 is inserted between flat cable 16 and bottom sur- 
face 14a. Flat cable 16 is provided with upper connector 
16a at one end and lower connector 16b at the other. 
Movable body 13 is located on top of flat cable 16 and is 
complementary to fixed body 14. 
(001 9] The upper erxJ of cable reel 1 1 , with linking unit 
26 and spring 27. is inserted into circular opening 12c in 
upper plate 1 2b and includes hollow space 1 2a adapted 
to receive the rest of cable reel 11. Side walls I2d are 
provided with bolt holes 12e which correspond to bolt 
receivers 14c of fixed body 14. Bolts passing through 
bolt holes 12e and bolt receivers 14c secure the ele- 
ments of the assembly together. 
[0020] Switch body 1 2 carries switch boxes 2 1 and 23 
which are actuated by operating levers 20 and 22, 
respectively The switch in switch box 21 is adapted to 
actuate the turn indicator when end 20b is manually 
moved from its neutral position in an appropriate direc- 
tion to signal a right or left turn. 
[0021] Movable body 13 is conn cted to steering 



10 



5 



EP 0 965 492 A2 



6 



wheel 1 0 and rotates with it with respect to fixed body 
14. Assembled cable reel 1 1 is shown in Figure 3. Can- 
cel cam 17, comprising cam surfaces 17a and 17b. 
actuates release 20a which retains operating lever 20 in 
either rts right turn or left turn position so that it can 5 
return to its neutral position. The release takes place as 
the wheels of the vehicle are returned to their staight 
position by rotation of steering wheel 10, 
[0022] Asseni^led cable reel 1 1 of Figure 3 is shown 
in cross section in Figure 4. N/lovable body 1 3 has inner 10 
perimeter 13a, ring section 13b. outer perimeter 13c. 
and shoulder 13d. The shoulder rests on fitting piece 
13e which acts as a seat for the movatjie body Inner 
perimeter 13a forms core 18. Between core 18 and 
fixed body 14 is toroidal space 15. Flat cable 16 rests is 
therein. 

[0023] The completely assembled device is shown in 
Figure 5. Cable reel 1 1 is mounted within the hollow 
space of switch body 12. The entire assembly is 
secured to steering column 4. Because cable reel 1 1 is 20 
set within switch body 12. height H is minimized. As a 
result, as shown in Figure 1, switch box 21 is located 
close to steering wheel 1 0 so that operating lever 20 can 
be actuated while the hands of the driver remain on the 
wheel, f^oreover. operating lever 20 can be straight, a 25 
shape which is more economical to rranufacture. 
[0024] In accordance with the present Invention, the 
cable reel and combination switch are formed independ- 
ently and the former is inserted into the hollow space in 
the latter from below, thereby fixing the cable reel to the 30 
upper plate of the switch body. In this manner, the posi- 
tion of the operating lever on the switch body is largely 
unaffected by the height of the flat cable and/or the 
cable reel. Furthermore, since the cable reel and switch 
body are separate units, if one of them is defective, it is 3S 
not necessary to replace bath. The cancel cam is dis- 
posed on the outer perimeter surface of the movable 
body, thereby redudng both the number of parts and the 
number of assembly steps, thus reducing costs signifi- 
cantly. 

[0025] Although only a limited number of embodi- 
ments of the present Invention have been expressly dis- 
closed, it is. nonetheless, to be broadly construed, and 
not to be limited except by the character of the claims 
appended hereto. 



another end of said flat cable, said fixed body, said 
movable body and said fiat cable comprising a 
cable reel (11); 

a combination switch body (12) having an 
upper plate (12b) with a center opening (12c) 
and a hollow space (12a) therein, there being a 
first operating lever (20) on one side of said 
switch body, said cable reel at least partly in 
said hollow space and affixed to said switch 
body 

2. The assembly of Claim 1 wherein there is a second 
operating lever (22) on another side of said switch 
body 

3. The assembly of Claim 1 comprising a cancel cam 
(l7)on an exterior surface of said movable body or 
on internal surface of said fixed body, said cam 
adapted to actuate a release mechanism to allow 
said first lever to move from an operative position to 
an inoperative position. 

4. The assembly of Claim 3 wherein said cancel cam 
is within or adjacent said hollow space. 

5. The assembly of Claim 3 wherein said cancel cam 
is on said movable body 

6. The assembly of Claim 5 wherein said cancel cam 
is on an exterior wall of said movable body. 

7. The assembly of Claim 3 wherein said cancel cam 
is on an interior wall of said fixed body. 

8. The assembly of Claim 1 wherein said first lever 
actuates a turn indicator. 

9. The assembly of Claim 1 wherein said center open- 
ing is circular. 

10. The assembly of Claim 3 wherein said cancel cam 
comprises a pair of arcuate cam surfaces (17a, 
17b), said cam surfaces being spaced apart cir- 
cumferentially from each other. 



Claims 



1. An attachment assembly for use with a steering 
wheel (10) of a vehicle comprising a fixed body (14) so 
and a movable body (13). rotatable with respect 
thereto, mounted thereon, said movable body hav- 
ing a core (18), said fixed body having a periphery 
said movable body and said fixed body defining a 
toroidal space (15) between said core and said ss 
periphery, a coiled flat cable (16) contained in said 
toroidal space, an upper connection (16a) at one 
end of said cable and a lower connection (16b) at 
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FIG. 10 

PRIOR ART 
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PRIOR ART 



